WO 2006/025577 



PCT/JP2005/016204 



Fig. 1 



10 

L- 

i nf ormat i on 
s i gna I 
source 

k bits 



encoder 



7 



n bits 



100 



L. 

transmi tt i ng 
20 unit ^3 0 



pulse 
generator 



90 



\ 



number of bit trains=n 
pulses intotai=kxm 



Fig. 2 



10 



i nf ormat i on 
s i gna I 
source 



L 



20 



encoder 



L 



40 



transmitting 
control unit 



jL 



100 



transmitting 

unit 30 

/ 



pulse generator 



90 



1/15 



WO 2006/025577 

Fig. 3 



PCT/JP2005/016204 



O 



o 



o 



cz 



4~> Z3 



e o 

CO V- 



O 
O 



O 
LO 



&0 



CO 

c 

CO 





k. 


— CO 


CD 


CD — r 


4-1 


V- 


k_ 


CD 


CD 


CO CO 


> 




£Z 


CO o 


O 


Q. +-> 


o 



CO 



CNJ 
CO 



CO 



c: 




CO 














O 


CD -M 


CO 


CO 




v» 




CD 






CD 






CO 




V. 





CO 



CD 

o 
o 

CD 
CO 



CO 
CO 



CO 
CD 



CO - 
I 



o 

4— » 
CO 
k_ 
CD 
C 
CD 
txO 

CD 
CO 

"5 




c 
o 



CD 

CO o 

c: v_ 

txO ZJ 

— o 

CO CO 



2/15 



WO 2006/025577 



PCT/JP2005/016204 



Fig.4 



o 



EE O 

CO k- 

C -M 

CO CZ 

x» O 

4-» O 



Z3 



CO 

c= 

CO 





k. 


CO 


CD 


Q> 




— 


V. 


CD 


CD 


CO CO 


> 


k- 1 


cr 


CO o 


o 


CL 4-> 


o 



CO 



CSJ 
CO 



o 

CO 



cz 




CO 








+-» 






O 


CD +-> 


CO 


CO 








CD 


Q_ 


CZ 




CD 






CO 




V- 









o 

-M 
CO 

i. 

CD 
CZ 
CD 



CO 
CO 



E 

CO 



CD 
CO 

Z3 

JZZ 

+-> 
I 



CD 
CZ 
CD 



o 
+-> 

CO 

k_ 

CD 
CZ 
CD 

bJO 

CD 
CO 

CL 



CO 



o 




4-» 


CD 


-L 








CO 


CO 






k_ 


co 


CD 


o. 


CO 





CD 



O 
cvi 



CD 
O 

o 

C= 
CD 



c 






o 






"co 


CO 


ce 




cz 










fm 
TOI 




o 


CO 


CO 


cr 













3/15 



WO 2006/025577 

Fig.5 



PCT/JP2005/016204 




EE O 
CO v_ 



CO 



o 
o 



CO 



two 
c 



CO 

c: 
CO 









O 






CO 


CO 






=3 


a> 


Q- 


£= 




CO 




*0 



C 


1_ 




O 


CO 




k_ 


CO 


-M 


k_ 




0> 




c 




CD 


1q 


tatO 



o 

CM 



CD 



O 
O 



CD 





CD 




o 


o 










o 


CO 


CO 


6= 




k_ 




o 


CO 


*+— ' 


c= 


c 






CO 



1 J 



4/15 



WO 2006/025577 

Fig. 6 



PCT/JP2005/016204 



-o CO 

CD E — 

"O i- CO 

o o cz 

O 4- W) 

CD C 

*o CO 




o 

LO 






CD 






Ol 


o 


Ise 


CO 




to 


CO 


nd 


A> 

> 


rre 




CO 


o 






o 



txO 




CZ 




> 




cei 


un 


CD 




\- 





5/15 



WO 2006/025577 

F i g. 7 



PCT/JP2005/016204 



co c 

c — 

CZ JCZ 

<D O 

C= 

CO & 

CO 



o 3 





s 

CO . 



CO 



* 8 



o 

CO 



CD 



o 

LO 



a> 
-a 
o 
o 
a> 

T3 



txX) 

-M 03 

+j 

£ as 

CO 



o 



o 

CD 
TZ3 



O: 



a> 

> CO JL cvi 

a> 



6/15 



WO 2006/025577 

Fig.8 



PCT/JP2005/016204 




txO 



E o 



o 



CO 



Z5 

cxo 



co 
c 

CO 









o 




•4—* 


CO 


CO 




L_ 




a> 




c 




CD 




txO 



CO 



CD 
> 
CO 

a> 



cd 



C 






O 


CO 






CO 


4-> 






CD 


-M 


cr 




CD 


Lq 





o 



CD 



O 
O 



CD 





CD 


C 


O 


O 


k_ 






4J 


o 


CO 


CO 










o 


CO 








5, 




CO 



7/15 



WO 2006/025577 

Fig. 9 



PCT/JP2005/016204 



c CO 
— E — 

"O CO 

o o c 

O 4- bJO 
(DC — 
-O — CO 



O 
CO 



CO 

— cr 

O =5 

CD 



CD 

o 
o 

CD 
no 



> 

o 



CO 



o 

+-* 
CO 



CD 



o 



CD 
> 
CO 
CD 



CD 



CD 



CM 



3 



CD w_ 

Q_ O 

CO +-» 

JC CO 

CO 

I CD 

CD k_ 

> k- 

co o 







cr 




>• 




cei 


un 


CD 




i— 





> 



8/15 



WO 2006/025577 

Fig. 10 



PCT/JP2005/016204 



201 



information 
bit train 



\ k bits 



202 



encoded bit 
train 



203 



n-piece 
repetitive 
pulse trains 



0 


1 


0 






> 

\ 


n 


bits 




0 


0 


1 


0 


1 




P ; P i P j P 


P i P i P i P 


Q ! Q i Q P j P j P 


0 j Q I Q ! Q 



pulses in total = (k x m) 



P pulse 




204 



corresponding to 
encoded bit "0" 



0 pulse 




205 



corresponding to 
encoded bit "1" 



Fig. 11 



symbol ic notation 
of repetitive 
pulse trains 
(partial) 



206 

^| P j P 



0 I 0 



IB 



207 



wave shape 
(partial) of 
repetitive pulse 
trains 




9/15 



WO 2006/025577 



PCT/JP2005/016204 



Fig. 12 



201 



information 
bit train 



encoded bit 
train 



\ 



k bits 



202 



0 


1 


0 






\ 


n 


bits 




0 


0 


1 


0 


1 



217 



n-piece 
repetitive 
bit trains 




0 | 0 j 0 j 0 


0 j 0 j 0 j 0 


1 I 1 I 1 


0 j 0 j 0 


1 1 1 j 1 j 1 



n-piece 
repetitive 
pulse trains 



bits in total ( k x m) 



203 



p 


p 


p 


p 


p 


p 


p 


p 


Q 


Q 


Q 



P ; P I P 



0 j Q j Q j 0 



pu I ses i n tota I = ( k x m) 




204 



P pulse 



corresponding to bit "0" 



Q pulse 




205 



corresponding to bit 'T 



10/15 



WO 2006/025577 



PCT/JP2005/016204 



Fig. 13(a) 



template wave 
shape R(t) 




] tO t1 

i time t 

L 

Fig. 13(b) 



received 
p-pulse wave 
shape p(t) 




tO t1 

time t 



Fig. 13(c) 



received 
q-pulse wave 
shape q(t) 




to t1 

time t 



11/15 



WO 2006/025577 

Fig. 14 



PCT/JP2005/016204 




12/15 



WO 2006/025577 



PCT/JP2005/016204 



Fig. 15 



CSJ 
CNI 



cz 



LO 



CO 



CNI 

cz 



csi 

CSJ 
CNI 



\ 



LO 

CZ 



CO 



CO 



cvj 



CO 

cz 



CD 

o 

CD 



CO 

cr 

CO 



CO 
Csj 
Cs| 



LO 



CL 



CO 
CL 



CO 
CL 



CSJ 



CM 
CM 



CD 

*cl 



CL 



CO 
CL 



LO 
CL 



CL 

E= 



co 

CL 



CSI 
CL 











CZ 




k_ 
















CD 








k_ 




CO 




> 




CZ 




<D 




v_ 




CO 








> 


'co 


4-> 


'co 


CD 




CO 


CO 


CO 


CD 




CD 




CO 




CD 


CD 




CD 




k_ 


CD 


+-» 






k_ 


=J 


k- 


CD 






k_ 


k— 


CD 




CD 


+-» 


V-_ 




<D 


CD 


CO 


CO 


CO 


CZ 


CD 




CO 


-M 


I 


> 






CO 


JQ 


I 


CZ 






CD 


CD 


1 




CD 




.1 


CZ 




TO 


CD 


CD 


e 






o 






E= 


> 




4- 


-*-» 






4— 






-*-» 


O 




-4— * 




O 


-M 








"O 


CO 


no 








+-» 


4-* 


CZ 




CZ 


+-> 




+-» 


CO 


ZJ 


o 


CD 


o 


Z3 


CO 


CO 


k_ 


CL 


o 


k_ 


o 


CL 


k- 


CL 




+-» 


CD 


k_ 


CD 


+-» 




CD 






CO 


O 


CO 


3 


4 — 


V- 




O 




O 




O 





I ■ 



13/15 



WO 2006/025577 

Fig. 16 Prior Art 



PCT/JP2005/016204 



LO 



CO 

CD 

^- 

CD 

co to 

k- I 

CO O 



<L> 



O 
O 



CO 



CO 



CO 



CD 
CO 



2 ^ 



CO 
CD 



O 
+-> 
CO 
i— 

CD 
£Z 
CD 



CD 
CO 



Q. 
CD 



CD 
CL 
CD 



O 
CO 

CD 

a 

CD 



CO 



CD 
CO 

as 

+-» £ 

CD 



CO 
^_ 
CD 

CD 
tuO 

CD 
CO 

Z3 
Q. 





CO 



c 






o 






format i 


CO 


CD 

o 


sign 


sour 















14/15 



WO 2006/025577 



PCT/JP2005/016204 
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